they perform the task repeatedly. Our experimental results drive us to conclude that the most common reason for this anomaly, that is, the misapplication of Bayes' rule, even if it contributes undoubtedly in reducing the anomaly, is not the only nor the most important reason for it.
The paper is structured as follows. In Sects. 2 and 3, we will introduce the problem and we will present the new experimental design, respectively. In Sect. 4 our results will be presented. In Sect. 5 some possible explanations will be proposed. Finally, in Sect. 6, we will draw some conclusions.
The Problem
Monty Hall's three doors is a particularly simple game. First, subjects are asked to choose one of three doors, that are equally likely to hide a big prize. Consequently, the first chosen door has a probability of one third, whereas the two left doors taken together have a probability of two thirds hiding the prize. Moreover, if we consider the remaining two doors, we know that with probability 1, one of them is surely empty. Then, when one of the two left doors is opened, knowing precisely which one is empty does not add any relevant information, and does not affect the probability that the first chosen door hides the prize or the probability that the prize is behind the not chosen pair. Nevertheless, it seems that the players are generally unable to recognize this. This is one of the most crucial points in the Monty Hall's problem, since it is directly related to the issue in decision-making concerning the manner in which people process new information and update beliefs. It is well-known that in the Monty Hall game the optimal strategy is to switch. This follows from a direct application of Bayes' rule: let us label the three doors A, B and C and assume a subject chooses door A. Additionally, Monty opens door B (that is an empty door, and the subject knows the door will be opened is empty). Now we can calculate the probability of winning by switching to C given that Monty opened B and the probability of winning by not switching to C given that Monty opened B:
Pr (prizeinA|Monty opened B) = Pr (Monty opened B|prizeinA) Pr (prizeinA) Pr (Monty opened B)
A rational subject should be able to perform this calculation and therefore he/she should choose always to switch. Unfortunately, this is not the case, since many subjects decide to stay with their first choice.
